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Abstract

Predictive analysis in the hardware industry can be performed at an appropriate point in time
to prevent failure of production facilities and reduce management costs. This helps to perform
more efficient and scientific maintenance through automation of failure analysis. Among them,
predictive management aims to prevent the occurrence of anomalous state by identifying and
improving the abnormal state based on the gathering, analysis, and scientific data management
of facilities using information technology and constructing prediction model do. In this study, we
made a fault tree through the Relex tool and analyzed the error code of the hardware to study the
safety.
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Figure 1. Solar Power Monitoring System overall configuration diagram
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Gate OR

Event Sclar module faillure Solar module failure 0.001

Event PV connection failure PV connection failure 0.0525

Gate OR
Event Fault siring oocurs among multiple sirings | Fault siring occurs anong mulifipe sirings 0.0525
Gate OR
Event Power ouiput degradation Power output degradation 5.0E-4
t Power ouiput = 0 Power output = 0 0.05
t Quiput current drop Output current drop 1.0E-4
t OQutput current = 0 Cufput current = 0 0.05
t Output wvoltage drop Output voltage drop 5 0E-4
t Output voltage = 0 Output voltage = 0 0.05
Event Reverse current diode breakdown Reverse current diode breakdown 0.0519
Gate OR
Event Increase internal temperature Inrreaze intemal tenperaiurs 8.0E-4
t Quiput voltage rise Output voltage rise 5 0E-4
t Output current rise Cufput current rize 1.0E-4
t Power output degradation Power output degradation 5 0E-4
t Power ocuiput = 0 Power output = 0 0.05
Event n"Ea_lls" forced oif Breaker forced off 0.0519
Gate OR
'vent Increase internal temperature Increase internal temperature B8.0E-4
i Cutput voltage rize Cuiput voliage rige 5.0E-4
put current rise Output current rize 1.0E-4
t Power output degradation Power output degradation 5.0E-4
Event Power ouiput = 0 Power output = 0 0.05
Event PCB board deterioration occurred FPCE board detericration occurred 0.0519
Gate OR
Event Increase internal temperature Increase internal temperature B8.0E-4
i Cutput voltage rize Cuiput voliage rige 5.0E-4
t Cutput current rise Cufput current rize 1.0E-4
t Power output degradation Power output degradation 5 0E-4
t Power ouiput = 0 Power output = 0 0.05
it Solar inverter failure Solar inverter failure 0.0505
I SBensor failure Sengor failure 0.0501
Event Above data value Abowve data wvalus 1.0E-4
Event Data value = 0 Data walue = 0 0.05
Event Communication error 0.05
Figure 2. List of fault diagnosis through Fault Tree Analysis
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Table 1. List of Solar Cell Module Fault Event

Error Code Event Probability of occurrence
Power output decreasing 0.0005

Solar cell module failure
Module voltage decreasing| 0.0005

solar module failure

To Page 1
Q:0.001 |
L_:T

module diode failure damaged module cable module breakage

h . To Page 2
[Qu.01 ] Q0001 [Qu001 |
10 repeats £ repeats 10 repeats 2 repeats 10 repeats 2 repeats

power output degradation Module voltage drop power output degradation Module woltage drop power output degradation Module voltage drop

Figure 3. Fault Tree of Solar Module Fault
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Table 2. List of PV connection failure events
Error Code Event Probability of occurrence
Output current = 0 0.05
Output current drop 0.0001
Output voltage drop 0.0005
Power output = 0 0.05

PV connection failure Power output drop 0.0005
Output voltage = 0 0.05
Output current rise 0.0001
Output voltage rise 0.0005
Ir_lterpal temper.ature 0.0008
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Figure 4. Fault Tree of PV connection failure
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Table 3. List of Sensor fault event

Error Code Event Probability of occurrence
1=
Current weather ! 0.0001
Temperature
=
Sensor failure C}Jrr'ent weather ! 0.0001
Radiation
Data value = 0 0.0001
E3e 919 C Ange fglo] N o MESS FA Y Aotk AA LA
SN shs SEsk @A AN A S = w7k 2 @A @A da el ek dAbat
SAE AL = dAbFo] A F o HlolY gk o] dS oA E 4 AL, vlolH ko] 0 Y5
Ao O F/7F AAY A LGS g,
sensor failure
w To Page 1
l I
above data value communication error | datavalue = 0
0\ » »
[ |
current weather |= temperature current weather != radiation data value = 0
-~ » i
Figure 5. Fault Tree of Sensor Fault
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Table 4 List of Solar Inverter Fault Event

Error Code Event Probability of occurrence
Power output = 0 0.05
Solar inverter failure
Power output drop 0.0005
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Figure 6 Fault Tree of Solar Inverter Fault
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